The mRNA decay promoting factor K-homology splicing regulator protein post-transcriptionally determines parathyroid hormone mRNA levels.
Serum calcium and phosphate concentrations and experimental chronic kidney failure control parathyroid hormone (PTH) gene expression post-transcriptionally through regulated binding of the trans-acting proteins AUF1 and upstream of N-ras (Unr) to an AU-rich element (ARE) in PTH mRNA 3'-untranslated region (3'UTR). We show that the mRNA decay promoting K-homology splicing regulator protein (KSRP) binds to PTH mRNA in intact parathyroid glands and in transfected cells. This binding is decreased in glands from calcium-depleted or experimental chronic kidney failure rats in which PTH mRNA is more stable compared to parathyroid glands from control and phosphorus-depleted rats in which PTH mRNA is less stable. PTH mRNA decay depends on the KSRP-recruited exosome in parathyroid extracts. In transfected cells, KSRP overexpression and knockdown experiments show that KSRP decreases PTH mRNA stability and steady-state levels through the PTH mRNA ARE. Overexpression of isoform p45 of the PTH mRNA stabilizing protein AUF1 blocks KSRP-PTH mRNA binding and partially prevents the KSRP mediated decrease in PTH mRNA levels. Therefore, calcium or phosphorus depletion, as well as chronic kidney failure, regulate the interaction of KSRP and AUF1 with PTH mRNA and its half-life. Our data indicate a novel role for KSRP in PTH gene expression.